Antimicrobial resistance was studied in Escherichia coli strains isolated from urine samples of 457 patients suffering from urinary tract infection. High prevalence of class 1 integrons (43.56%), sulfamethoxazole resistance genes sul1 (45.54%) and sul2 (51.48%) along with occurrence of quinolone resistance genes was detected in multi drug resistance isolates.
However, countries like Pakistan do not have any surveillance system to provide reference guidelines for empirical therapy.
Thus errors are expected in most of the estimates for empirical therapy for UTIs in such conditions.
Integron system is a dynamic force in the evolution of multidrug resistance (MDR) and it helps bacteria to acquire novel combinations of resistance genes (6) . Integrons are horizontally transferable genetic elements which play an important role in dissemination and accumulation of resistance genes in bacteria (15) . A strong association between the presence of integrons and antimicrobial resistance has been established by recent studies on Uropathogenic E. coli (UPEC) in various regions of Asia, Europe and USA (1, 6, 13, 15, 17) .
However, the prevalence of integrons and related gene cassettes in E. coli strains isolated from UTI patients has not been previously reported from Pakistan.
The aim of this study was to determine the prevalence of antimicrobial resistance, integrons and related genetic elements among E. coli isolates from UTI patients from Pakistan DNA was extracted from E. coli isolates by PhenolChloroform extraction method (9) . All E. coli isolates were screened for the presence of class 1, 2 and 3 integrons with the help of PCR-RFLP method (17 Nitrofurantoin is one of the most appropriate antibacterial agents for empirical therapy of UTIs because it is highly concentrated in the urine and it is administered orally.
However, the resistance level in our isolates (78.22%) was significantly high against this antimicrobial as well. Our observed resistance level against cefotaxime was 76.24% whereas 84.16% of isolates were resistant to ceftazidime which is very high level of resistance as compared to up to 5% resistance levels reported in some developed countries for cefotaxime and ceftazidime (8) . Susceptibility to penicillin is also decreasing globally (8). We observed a high level of resistance (78.22%) against ampicillin. Saffer et al. (13) reported a similarly high level of resistance (82-100%) against ampicillin & similar trend (100% ampicillin resistance) was described by Nicolle (12) . E. coli isolates sensitive to penicillins and / or cephalosporins were not screened in the current study for detection of ESBL (Extended Spectrum Beta Lactamases) production. This is a limitation of the current study as E. coli isolates producing ESBL are classified as resistant to these antimicrobials even if the in vitro tests indicate susceptibility (2, 3). We will further investigate the prevalence of ESBL in these isolates in future study.
The presence of integrons in E. coli isolates is a serious risk factor for spreading antimicrobial resistance. The prevalence of integrons ranging from 22% to 59% has been reported in clinical E. coli isolates in several previous studies on UPEC in Europe and Asia (6, 15) . We also observed a similar trend of prevalence of class 1 integrons (44 (43.56%) of 101 isolates) in our study. Arrangement of various genotypes' combinations revealed that the independent occurrence of int1 among the studied samples was relatively rare as evident by a small number, i.e., 4 (3.96%) of 101 isolates (Table 1) .
However relatively higher number possessed sul2 without int1
and sul1 (23 (22.77%) of 101 isolates) as compared to occurrence of sul1 without int1 and sul2 (4 (3.96%) of 101 isolates). Moreover, the occurrence of class 1 integrons was noted in almost all those isolates which were positive for sul1.
These results are in accordance with the previous studies (15) .
The occurrence of a significant number of sul2 alleles was independent of the presence of integrons. Perhaps these sul2 alleles are carried on transposons and / or plasmids which may also transfer them horizontally (1) . On the other hand no indication of presence of class 3 integrons was noted among the studied isolates, while class 2 integrons were detected in 3 (2.97%) isolates (Table 1) 
